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Overview

ABackground

AiCn3D Fundamentals
ASelection
AColoring
AStyle

Alnteraction Networks
AMutation Analysis
AiCn3D + AlphaFold
AOffice hours
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https://www.nIlm.nih.gov/ncbi/workshops/2022-10 3d-molecular-

structures/workshop-details.html
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Which best describe your work, research,

or educational background?
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Have you attended an NCBI

workshop before?
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What do you use biomolecular

structures for?
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Have you used]|] NCBI 0

ICN3D tool before?
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Structural Biology 1956-1960-Ri ch & Da

structural experiments showed
how information could be
transferred from DNA to RNA.

1952-1953- Pioneering DNA
structure work by Wilkins,
Franklin, Watson, & Crick.

Now- over 175,000

structures are publicly
available and structure —
prediction Is improving!

1957- The first protein with a
crystal structure was solved in
by Kendrew and co-workers
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Experimental techniques

_ Advantages Disadvantages

X-ray A Well developed A Difficult sample prep
crystallography A High resolution A Static crystalline state
A Broad molecular weight
range
NMR A High resolution A Difficult sample prep
A 3D structure in solution A High sample purity needed
A Good for dynamic study A Static crystalline state
captured
Cryo-EM A Simple sample prep A Lower resolution
A Structure in native state A Works best for samples with
A Small sample size needed high molecular weight

A EM equipment is costly
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Where do | find experimentally determined structures?

& C @ rcshorg

RCSB PDB Deposit ~ Search ~ \Visualize ~ Analyze ~ Download ~ Leamn ~ More ~ Documentation ~ Careers
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Enabling Breakthroughs in

PROTEIN DATA BANK Researchand Education

i PpB-101

Woridwade
Protein Data Bank
Foundation

A Structural View of Biology

This resource is powered by the Protein Data Bank
archive-information about the 3D shapes of proteins,
nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of
biomedicine and agriculture, from protein synthesis to
health and disease.

#™ Deposit

Q Search
The RCSB PDB builds upon the data by creating tools
and resources for research and education in molecular
biology, structural biology, computational biology, and
beyond.

Ll Visualize

nalyze

COovID-19
CORONAVIRUS
& Download

Resources

W Leamn

~ PDB Archive @ |

Advanced Search | Browse Annotations Help &

Vascular Endothelial Growth Factor (VegF) and
Angiogenesis

RCSB Protein Data Bank
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Structure

Using Structure

5
%

@& ncbi.nlm.nih.gov/structure/

Structure v “

Advanced

Structure

Three dimensional structures provide a wealth of information on the biological

function and the evolutionary history of macromolecules. They can be used to
examine sequence-structure-function relationships, interactions, active sites,
and more.

Structure Tools More Resources

Search Macromolecular Resources Overview PDB

How to (Quick Start) Guides iCn3D (web-based 3D viewer) Protein

Help Cn3D (3D viewer application) CDD

News 1BIS PubChem

ETP VAST NCBI Structure Group Resources &
Publications VAST+ Research

Discover

NCBI Structure Database



P rOte I n D ata B an k P D B The crystal structure of COVID-19 main protease in complex with an inhibitor N3
DOI: 10.2210/pdb6LU7/pdb

Classification: VIRAL PROTEIN
Organism(s): Severe acute respiratory syndrome coronavirus 2, synthetic construct
Expression System: Escherichia coli BL21(DE3)

ANew Structures are deposited daily wtaton(s: o ©

Deposited: 2020-01-26 Released: 2020-02-05

EaCh Stru Ctu re co nta| ns: Deposition Author(s): Liu, X , Zhang, B_, Jin, Z_, Yang, H., Rao, Z.
Experimental Data Snapshot wwPDB Validation € & 3D Report || Full Report

A 3 D ato m i C COO rd i n ates Method: X-RAY DIFFRACTION Metric Percentile Ranks Value

Resolution: 2.16 A Rfree I ] W 0.235
R-Value Free: 0.235 Clashscore IS 0 |

AMandatory Metadata R el Work 0202 s e :

R-Value Observed: 0.204

Sidechain outliers NN 0.4%

AAuthor Information s o e 1
AExperimental Data —
APolymer sequence(s)- proteins, s et e 500t s BBt o .

L. Yang, K., Liu, F., Jiang, R., Yang, X., You, T., Liu, X., Yang, X., Bai, F,, Liu, H., Liu, X., Guddat,
DNA, RNA W, Xiso, . Qi . Sh,2. Jiang. . Rao. 2. Yang. it

A Small Chemical component Pused 52272481 EETITITD

DOI: 10.1038/541586-020-2223-y

structures- ligands, inhibitors, etc.

PubMed Abstract:

A new coronavirus, known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is the aetiological
agent responsible for the 2019-2020 viral pneumonia outbreak of coronavirus disease 2019 (COVID-19) -4
Currently, there are no targeted therapeutic agents for the treatment of this disease, and effective treatment options
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https://www.rcsb.org/

Dat abas

Advanced Help

NCBI 0s Structur e

AUpdated monthly
ADerived from PDB records

A Ad d iti O n al i n fo r m ati O n ad d e d : . - ::ijcr"?'r::zl-ecules. They can be used to examine sequence-structure-function relationships, interactions, active sites,

Including:
AExplicit chemical graph ——

Information e P o

Structure

Structure Tools More Resources

Using Structure

Search Macromolecular Resources Overview PDB

How to (Quick Start) Guides iCn30 (web-based 3D viewer) Protein

AValidation (secondary structure e

elements)
Alncludes taxonomy

“fou are here: MCEBI = Domains & Structures

= Structure (Molecular Modeling Database)

Support Center

] GETTING STARTED RESOURCES POPULAR FEATURED NCBI INFORMATION
A C O n n e CtS 3 D to as S O C I ate d NCEI Education Chemicals & Bioassays PubMed Genetic Tesfing Registry About NCBI
MNCBI Help Manual Data & Software Bookshelf GenBank Research at NGBl
- - MNCEI Handbook DMA & RNA PubMed Central Reference Sequences MNCEI News & Blog
I Ite rat re m O I e C I ar d ata C h e m I Cal Training & Tutorials Domains & Siructures BLAST Gene Expression Omnibus NCEI FTP Site
u ’ u ’ Submit Data Genes & Expression Mucleofide Genome Data Viewer MNCEIl on Facebook
Genetics & Medicine Genome Human Genome NCEI on Twitier
d t d th N C B I t I Genomes & Maps SHP Mouse Genome MCEl on YouTube
a a, , a n O e r O O S Homology Gene Influenza Virus Privacy Policy
Literature Protein Primer-BLAST
Proteins PubChem Sequence Read Archive

m National Library of Medicine

National Center for Biotechnology Information

Sequence Analysis
Taxonomy

Wariation


https://ncbi.nlm.nih.gov/Structure/index.shtml

ICn3D

Alnteractive, web-based 3D structure
viewer

ANo installation needed!

AUsers can
AVisualize structure in 1D, 2D, and 3D

AView sequence and structure
alignments

AProbe perturbations

A Save/share links of their customized
display
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